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i 

CCSSt'. fc#flrr4C4*$tSi*4-f a^Pr**.* h 
[ 0 0 0 1 ] 

&ffJ52K(M&##ft&J: < ^£SKffij#;*ft-Ci>4£ 

ICR? 4„ -^^©*^<c £ 0 ft fcftfcS&IIigiSKffc 
(NO,) , CO. ftfbfcX (HC) ^C-l^*^. 

[ 0 0 0 2 ] 

[tJ$©tef«J (CaT . O.,) *>4<,> 

l*C ft t Rfc® l*ft|*&£ H 1/ . I ft*SC A B O 
jfSSft^O^ft^ HSLmtfaStVLatCvO, 
3jrcftftSft4«aM&a«:SO. MS. ffc*3$A,B0. 

l/C^py**^ l-$i8<k$4ii?i<e4j!»*4. ) li, 

^ft-eftwfbs^j^-^sfiw, fkm fofflifltte^ 

Oil * ©fill £ fofc l/TS * tWHitK.JfH ' fcft'C C'4. 

ft<e. fk^ttS^^UfciSStc^t'-cii, SSifiS 

mutant uxm**M. 

1 0 0 0 3 ] C 5 l,fciWl i MDlS««:*»l*'Cl*. stt© 

^□^^^ h asf bta) aatc liamti&fe&B'C* 
♦j . *©ads-ca!/>> y > ?&igc t/t>r 

r#U. +3*cl*ffi»4WfST44 44Kffi;\fi«:fo±3 

4. 

[ o o 0 4]* ex *> &tt*H B-rxmv #autto& 

rfeO, MUX. ttH¥3-7 7 6 44«£lRU:<*, * 

^TcSSffc* (arft-by* A«gnk9>*>^> est* 

> CCffiHS? 4 4 O 5 altttlli »Wii S ft CI ' 



(2) fiN?7-803 10 

2 

4. l/*»l»&#-*>, C<Pf£*^A5K@l*^P«:ffii# 
* 4 4 \ >*> ismvit, HHK!M»«»©*»fcf b*Wi» 
<. *ft«Pi. fB{#^D7'^^-{ HSiiJfk^fD^ffifHS: 
<T4C4A' , cfcfrl 1 ' 0 0fc*»-?t:. CH 

[ i) 0 0 5 ] ISHT l - I 6 8 3 4 3 #£>$CC 

It. ^zxtxtiA tmstikl&oyMSiBttv&Z&mti; 
tin <ffig>S> ©*^ft^i?VA3lSMlt3i^Jl#K 
io ^;fu. cite ->rtei#^o7A* ^ hsigr 

ikftB^^^-Sil^aB^i^iaw^ftr 1*4. l>i)>0 

*&tt , T6#tt(i:lfc''<'C|*± , r 6600, fcfc+£4 » 

4li£&JA3'tt4fcafl>*a (IMA) #a*7 0 0'C 
SLh & Vk < , C ®fc«r>o S'J > J: 0 fi{*±tc* 

[ 0 0 0 6 ] 

ftfctt«?ifi5.CJ t B*^<4^ 4 «B.^S 

•S<C 0t>^ t>S«KiS2f 4 ^tt**«r & C i K * 4. 
[ 0 0 0 7 ] 

[»s*«ifcT4fc«><7^l?: *#B»a&tt, Biiiast^ 

iSJ|5<Cfe » 4S ^ U . DEBftiAr 
fkl3*4t,*li^oyA^ ^ h««@|ff biMMlCH-C 

j*SS 1 1 » ^ WDJR9*6 «I ^ftMWlCtftK 0 . C ft 

iiflSf 4 C 4 »'"C* 4 C 4 ft Oft. Tvt> 
*. C©J: J ><Cl*€(7>Pl!|er$i«:^.^C4lC^^rRlT 
*©S^Ofift±0Cfiffg©Sfi(Dil6£C^P7^*^ h 

J: < ff5.«fii#"f 4 C 4 iCBEtt U , ^SgrgfiS 

so »4C4j»t?*ac4i«flwofc B a*>, coxmcx 
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c«l#t?*£. tor, ecw^Kt/'Ciusi/fc&a© 
it <r&*) frifcstfflEfc. eftss*sa§: 

£9Ml/fcllfttkUJfc*<'Cftl<iitt. 
[ 0 0 0 8 ] *^*^>»*. £i L/C . enWDJMBS 

[0 00 9] rat*?*, a-^a<4&*»o 

[ 0 0 1 0 ] stcSWO^ttJCtot'T. ffl»±K«J*S-tt 20 
aftHbto cratofc. ^o^*4 hMft) 

«S ft 1 HX«* 2*f«±£ »ia>ffif*±cc jjtst«fc < 
fltt-r&e^ai'ca*. raft*. Jaf*±cciis?ac!>ifi 

tei* u r t> j: <, > u , frmasDWiBy* v7*.*-<\- mm 

fe. lSXlt 2 WH±0* n ^ a ^ h *2Kf tfel £ 1 *s 30 
M8LT Sfc, fa&WJ^KCftfE^a:?'*^ 

[0 0 1 I ] ifi^DM*^ hgSiiftfoli, <,>fci9>£ 
ffe¥£A B0 J r-f^5ft^a?-A+-5S*4t,^* 
•tftiBH8©fllfi (JR-?f2B> *W1"*C4tc^r>T«5 
*-3«&ft41fSK(kflrc*4 0 — # WiB^o^x* 
A V m&3WM»t, fl*itB a , T » O, *>L a , C u 
0«9«X»fti9)4^n^*^ Ymm8HVtoK.Q#*> 40 

BO,r*Sft*jgSBi{fc^T?**. fcKL. Cftj=. 
I*. A£J>'B#ftoc 1 fl*itofiff%ft-c**&C!)ii:H 
S3ft*t>©-Ci*j5f< , ASlCXB©^ %©i»yft*— * 
2 W&LkQftKcX ( £ L < lt£B§ A * >* ) *» & w 
£fc©^A£tJ<B#£lC2SW±©£lgS£ <gL< It 

k so 



4 

[o 012] ttsnjicttti'c. BSia^aT'A*^ h^e 
ibis sit-* d r« a 4 r aiiawfbtMDtti £ l it, 

mottt < . BIWC fcU X 1 B 7.lt 2 &U±*£ 

flfJKitt'TM:. £©J: ^a^otstftti/rj^-ctJ: 
d j . C©^D rSBiffc^S^P^A*^ l-^H 
«®BifMW)»*a»4ao^*fflBtbT:it. «"»«> 
«»©#*«), ftftftttfeCtJMtWcWt, Pfl^lt, 
La. Co, Sr, Mn. Cr, Ni. A!, T i , B 
a. Ca, Fe. B>, Pb, V, R u> Cu. Y, ! 
n. Cd. Gd. Ga, Ge, Sin. Zr, Srt. C 

e . S e , T e . W, T a N b, B . Mf, Moftt 

to 013] ^o^^ ^ hatBfkis®a«fl>^t*«4 

l/"Cit, ^^.it. LaCoCv S ■• C 0 0,PL a,., 
St.CoO. [TfttfOxKCXy ttO - 1 

f. UTBWL )?©La (Sr) CoO., [CCf. 

1f. ], LaMnO,. S rMnOj-f>La,..S r.Mn 
0,3?WLa (Sr) Mn O.., LaNiO... SrNi 
O, , La (Sr) N i 0. . C a C o 0. . La { C 
a ) C 0 O. , L a F e O. . SrFeO.. La < S 
r) FeOi, La.-.Sr.CoL.Fe.O.iCLa 
(Sr) Co (Fe) O,, La (Ba)MnO.. La 
(Ca) MnO,, LaCuO,, BaCeO... BaT 
iOi, BaSnO,, CaVO,. CaRuO... SrR 
uO„ St (P t ) RuOj, SrCeO.. Ba Pb 
...Bi.Oi, CaTiO,. CaZrO... CaTi,., 
Al.O^jri. MtClt, Cft^#fiC''<P'7'X*w' 
Bfk^lC KK.nmo>&J*BL*4»Bj& bXtti fc®a t, 

&m&i&tt-&.i&<Dti0>&mfh£ twx-ish. cnzo 

*'Cfc. L a d V* * ■< Y 2Vf Mln»sa$(c fifjftcc 

[0 0 14] ^DVX^74 h«(ft(aV{k4lM>a9iCD^«|: 
WiLfit, pilA.lt. La«.,Sr,CrO, [Tft*© 
xi*0-2©^)Sft*Si-. t'.Tl0)*I. ] ^<DLa <S 
r> CrO, [CCC. < > A«ftHltBiKftff«i 
a*T-5o «T. Rft. ] . La (Sr > A ! 0«, La 

(Ba) FeO„ La(Ba)A!0,, La.Cu 
0«. Ce (Ba) AID,. La (Sr) GaO.fr 
t. licit. Cft%&W0^Q7Zl3AY&mm\Vto 
ULWCm&^W&*imfoi.'Xtj:hi><J>tj:£. £££ 

«ffl3ft* 0 

[00 1 5 ] *wflfc*H» , cit, i5ia^DyA*4 ha 
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Offif#^ 4 ic 4> fc - *c. c ft £<£;frS)lf44 £ £eiT 

Sodl^&&T£ *> £ x - ^'i^* 807 ^ n-jui 
M^gwr )l * - jU* Mc £$tiUc£l£ 1/ fc&g 

U -cttttf 4 4 c ^ ti£e&fvtt£ i - 

[ o 016] *a?!C!>*s«cto^r«. hjib^p^'a^ 

piS. 4M1t®«g4l/'Cli, ^OP'A^^h^Sft 

< Attttyca. MEMiW&BOAB&IW 
4c4#r*4. isxiisa-#©sS[4uciecc 
Ml»a&<, *fiE?«*^4)Ot|l|*««C5W't. 01* 
It. ffiBfe. ftBfe, 

[ o oi7] i8a8xtt*c!«3± i/cfm*4BEx-? 
jnss**s^7*3'-. , ui trti, »**8c*a < 4 *> 
1 fl®x~?jMte*K«3^l>&< tfc na©7.'U2 

IttflfcaWt. PlAtt, 2 -yUFf 2- 

j^^r^^x-rJUSi, 2- 
*/) x 1 M^>-2 -?atts-A>, 

1, 3-S>x h* s >-2 -ypMV-Jl/, ji h+i"0 
7 „»L =2 - * 3?£>7 «u s^yr^fc ."USH. t>x * 
i/>J' , j2^«/n -'s* s :'jUx-?\'i/, 
U>yy a— **-/n - K^VjUx-^.'U5f<0#'Jx* 

t Kpe?>x*^-Jk 4- 

jU ) * 'J > ^(Bigttx - r JM67 * a - JUaa ft 

«w , 4C4# , c*4 0 cft6<&*r*>. ftcc, 2->>h 

* x * ✓ — jU . 2 - x h * s >x £ J - .'L w faPff&K 
«ffl**i4. <tto, cn6«iaX«2«KILbtiSliX 
a*0MS»4LTfc«*4C4#T»*4. 
[ 0 0 18] iS«Xli*CD*»t <yCfiJS?4MriS££ 

a*7^2-^toT:tt. »T-*cc^a< 4t> i ia<oM 



(4) ftB¥7-8 0 3 1 0 

5 

It. S>x#,/-*7*>. h , JX^/-,'IT^>. W 
V^uM/-j|/7^>, 2 -7* ✓X^-Jk 3-7 
= 1 -^P/'V-.'k 3 -i>ji?>l? * s - 1-7" 
w<S-b s N->'^j?/^7S>, i -7* ✓ 
V*o^>£>>£y-;k 2-T2 y-2 
1, 3-7 r D;N>^*^Hi(t>7. , l'*^'-. , U7 2 
<k*7i sTfrn-bUl. t KD*ft*x*JH $ 

Bntm>^ ^ ^7.'U3-ina, tKatve'j^, b 

fc^'J«»x* y~JMW>BH*7 5 -/7Jla-*«, N 
- 1 ¥a*tsjtf)lT9 l )A'T* Ke*^7^ 

tC. ^X*y-Jl/7 5. > h yx»/-jir^>. 3- 
r i -^a/<^^&fWHI«:«Msti«. 

res* acta*? a *. 

[0 0 19] to l -ra. N&ftM&Li 

r . BHiax - ^^^tft^7 n *->it pib^^w 
•c**#, antu:, ^>&< 4*> lacDnex-^Attd 

t^^7JUa-jl/4^V< 4^> lgCC'B?jiaMSS^7^ 
a-A4«£dUTtt&fldj6«^a(Ctt^3ft« 0 

^©■dtidtbrtt, Ha4»#©ssfa*i 001 
afttbraWLpr, necda^. iis, o. 003 

jU3-^4JWswr^3-jut^s^«a«:WC'* 

C 4 iC J: r . J: »J Jt^S < ) {DftJgiSSP'/ 

v^. ttiiT4iM%o<ajttak(ca. sriax-^.-ujg 

jl* - ^sftgwr JU 3 - H&ft <0\&V>& 

*K(C|«±S*4ftf ©jBBtalUMllTC: 4*i-C*4 Q 
[ 0 0 2 0 ] &KH®ft9JB S!t?:tbl2 
fl«ri£B («^a. 3 5 0 - 7 0 0 *C> <C|S^L/ 4 C fc^ a 
7Xt><< h^t^^^^^^4C4^C^, 5 

[002 i ] &to, ttBT4iMSu<aMk(ca v « 

40 Softer, §5!2x-r^5S^«:r#^7.'U2^^>SS 
A«. BHWDB^f^HB© 7X^<07 >l fi 'J a 4«rt^ 

B«:as*k^gfe«>wai«:}?jgr4c4^r'*4 t 

[ 0 0 2 2 ] #SSWDT&ttKtol*Ta. Br*<DiaM&Ja 

*cr>fflft:ic:da3'tt 1 fi«T4o CCt«JB8*te«ft 
4ectoV4BM^(k^A9«NWa v (S<^C^J:C^ 
50 ffi. aS % 0. 0 0 1 ! ^Lb»:r409M?Sb 
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awe it. vt>wM£m\t'£ i to(C'£m i ^mtc 

J: 5 ££3aa©&i&R0 &e*Sff * 

W». Sfc, aar&aM6aftatt<DtfllMMNfc* 
ftWKfil>«d(Clt, Bm. 7 4>a»7*fc 

•ja£*aAKabaK8tfTbJu.>. Ric, jg*a, 

* jjBft-r * ?i ft* r &a*£&s tt-caa u . a& 
*as*4^iu»t/tf»aic6sfli3ft&. & 

K li^g+tcaafi. *j&t, < LT J: 

<. -e©i&i)[j*#*i£iigc urt>ct^. 

[0023] Sfc, iI513gi3ffij#fg©3§?&Klt. JSife© 

©fiJe. £Kfcitu-cKtc. BfluraiWiKifcfctt*' 
&liafia©a:aa**ai/r. §8© <K»> fi*.®.^ 
tft«J:^«fB«B«»4SS3"ttr*>J:< . 0Uit, P 
t. Pd, Au. Rh, As, i r ssc^&jgsfcfl^ 
jSf^ a l-$?a<k1fl4tt<tfrr4J: ^aptfUi 

(!?(l*.lt. CeO,. LajO,. Nd.O. . Mnffiffc 
to. CuBffctt. CoBHbtt, ggSftlS), ZsO,, A 

frfc. cn&©as*HfiS»li. ai5£tite:aJi?S 
«Wl/TiW'l», iS^ldJ: -?'Ct*tfa8«&l»'C 

[ 0 0 2 4] S fc, fi22Si3fS«:S@^-rS0C*ft:oT:& 

I o o 2 5 ] Bijiafirti u cit, ^iCBiineititf < . mm 

[ 0 0 2 6] ^fc?If*4 l/T$a**te*>©#* 
•t-©ft*8fr<>©«:'fif i. FH*lt, =?-r>x 
f^K h^©W$ti^7$ 7*;t, 

S'»J*7.>1»5?\ ?$-7. i"J^fJiiT, 
^"J*^y*f7. 7.'l*2 7vy;}'.V7, 7.'1>S "ttf'J 
7 . V jr* W . tf * ? h W f «rfll|JjVr 6 C 4 Jjif * 
4. 

[ 0 0 2 7] *Bf*©Sm4 U T fc^cSflatttt < . fl*. 
It. H*. fc'-Xtf. flS 

1*. f-H*. a«tt«t*ttfc4.J:9. ?Da«. Mi 
ijAttZ?<0± y U X^ftrj f ©a * (WEtfego < |*a 
jl©fc©4t,Tf^T4C4*-C*4. Vfc, fliU*a 

(*/'Ja?) atftC7^5^^?-jfi75?©fBl!ifi# 
< >yt/A:fe©^©iI^B^rjrifcgs6? 

agaadti*. 

[ 0 0 2 8] £<D£5tj:mliM&V%&<Dmftmi&lCtt 



(5) ftH§¥7-8 03 1 0 

<fc -> TP v ^©r-jase WtciS c/c iiSTftvt 
[ o 029] neaft&ttfBffiteJiftK&ST 
4L,cii, NRlttK. «^a>6li*.£JBi!3?©#K 
cc4<j<,>T?J/=13ft4^s <#*lt. nu^ss. is?* 

Xh'7-f#25. a7'1 — ^SC, Af>3- |--frS*4t' 

it* * a a =i - ^ *jc(c j: z&mim > w eeav* 

[0 03 0] *^©*^<<:fcc>rk*. b5I20t1e'oc:^?S 
^»(t^©|5|6|*i v<b^|R.^^4Jif4t,fcm. 
^t*) *rgifiE©^D'72*-Y h^fb^lCicft^-ti, 

&ft*nfc£ttMMt*»6. c©^»?ti, a*, i o 

0 •COhftta L, 3 0 0^1 5 0 0 *C, Kf JE 0 < It, 
3 5 0-8 5 O'CODajTcasSriC itcj; 

20 •c-wiss. a.«aite9 J piujt3oo , c*ati^j: 
^{c*a«iS(,^Bif^©^o7'x^^ haaffca#aj* 

is. *s « Sfat?«j«r * ttasia^ ta#t©»* u 

*ftffifS©fi£T.tI f SrSC b I >. CbO tc •> > * 'J 

>*-**§;totttf*fc©K. pn^tts 5 0-7 o o*caa 

t (, » ^ J: 0 ea-C^.iSf * <1 4 *>^S iKS $ ft 
[0 03 I ] -«cfc, ?£J*itsi^©*B^i£i*t"iTo C<>J: 
States i)5E^J:*lgiiS«ftc^oTt> 
30 J:i,»u f©^^w*^«:«j:- 3 r«>«fcc>. fgaiSJt, 
j^^ic j: -7 t aaar & c 1 1> t * * . 
[0032] $fc, aaaait. as. 

-7-C^v*j!>V iiS, 0. l-100WB»rc*4. 
[ 0 0 3 3] tl±©J: ^iC L-r , B)TTE©fe0:±«C:i- 1 «< 

a»«ftTi»4M©aa^o^*^ i-aawtttaa 

|5sa b tc J: ^ . ^P^*^h $5|{i<t&©&;0 »K , * 

40 mm^^mtm^'isi^ms nx 

(6*)) ^^i?©?«J)[ikt. ai2aSffirwaift*>*>5«*D 

■s-4**cciB**ft4fc©'c«t<f < . sa©aa4aa«: 

fevers'? 4C4ASr*4. jOIEfifrSg©^ 

J:c»L, SRSiffif!icMi#S5f|]t.,r<>^ot/, &&&&& 
ih 4 (, »ltft."Slg<C55*Q t/i!$t/T"t>ifc<.>. C ft 6 ©5«1>I1 

iS5©?@f$ (t, fi5f?©*aaa^ tosiaftft f tc «fc ^ r 
50 [ o 034] «±©j: ur , aw4ir4fia©aa 
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[ 0 0 3 5 ] C <OX *> IC UC*|^©£&K J: vC&& 

^-=s©^^fir#ffc^<<:fc(,,rs^^jasg{Rit. (NO 
.©StcIS^KIS : C©ig-&, iiS^Ji l/-CiS:?SJ5«S 
frfc®, 7>*-7, SS. CO, .^ffc*^ 

& * (, >l t C ©jE^fctt 4'4 JS I ■ 4 C 4 ** 

) . coi>jftfk*ft (flxi*. x'; 

x-7-jUSMS) . £§sftfk£$9 «|K>t 
5©BI|k!B*Sy5J&. ?ttfltfHM*MlliKft 

*#«o>*Si'k5i&. JHDttfbfcX. TWffifeft:**, 

1 0 0 3 6] 

[AMI] KT(C, 4^GMM&Ptaltiefi|*ni 

u en&K J: ^r**w«: Ricjii*«tcsM3'r a*. 

c eAfcflfc $ na io-ctta (, ». 
[ i) 0 3 7] « mm > 

[AIIM] *fx*^-*B 0 Oltti!' 

A if ✓ - JUT 5 > 3 3 0 ££«B 4 ©Si £?gtl»c . ffg v 
> if >*«i1Sl ( 3** 7 . 9 mfi^ ) 3 5 a&#£#K 
l/fcfft. TOa;<AM*H*l2 5MlM:iffll?t,, i: 

[0038] CCKSHHtttfta--! r <X54 h«l|®^x 

feftU iU'T?. 6 0 0TC2lffl£flL|fa|ftl/. B«x 

[0 03 9] (tH. LaCoO,*;o^ft^ hSBtk 
*T£C4K<fc-jT?SfiS0ft:. 

[ o o 4 o ] [ nMtiittfffl] *ic. ±Er»fcifcii i 
{co.iHjO^w^isfksiS) sm*. SSSStC*} 
sm^fco ttt$, cwifters^i*, st, eoo*cc2 

BffO : F©Sl6«:tf^liB«i^tt«:S^k3'tirA>6. SIS 
?t o fc. c ©J: $ tc I, TMJ£ 1/ fcilf£e&&ftflftK 



:© $$03^7-8 03 1 0 

10 

Vti hAx>«D(Eft»*« 1 K^T. 
[ 0 0 4 1] gfc&tt : 

MStfxajS • h * x > 5 0 0 pom; 1 % ; M 

mt&A (GH S V ) : 5 0. 0 0 0 h" 1 
mtM& : 2 0 0 - 3 5 0 'C : fetch. 7fiSlt.it 6 0 
0*C <2h) 
[0 04 21AHM2 
10 [ 8!fcsg!@£! ] £ - X \- + t>X * -* 7 0 0 ssslii h 
•J x Jr y - *r * > 1 5 0 MSSC 4 CQSi£?g«g«: . 

? > jf >*aaa < 7 . 9 ma?6 > 3 5 asgn*^ 

[ 0 0 4 3] Z.<0^wM^^"-7 < X7 -f Hu«®.m- 

^7 Attjaeffi^dtts . *<o». 1 5 0 xrc & a$PD 

feigt, iU'-C. 5 5 0*C-C2«S«^!aiS*«O. tt^x 
^AiI#©ffl±<CLaCoO.,^a^^-f hSgffctt 

#0. 1 4 e/c cwim$x-¥,!mtt$titcm&<j>m 

20 i#B!tSi {f^«S£ ) ZWtc. 

[ 0 0 4 4 ] ft*. LaCo O, 7aO h SgSfb 
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(54) PRODUCTION OF PEROVSKITE OR PEROVSK I TE-L I KE STRUCTURE OXIDE CARRYING CATALYST 

(57) Abstract: 

PURPOSE: To produce the catalyst exhibiting excellent catalytic activity, durability, 
etc., to various catalytic reactions by impregnatipg a carrier with a soln. of a 
perovskite or perovskite-l ike structure oxide forming material in a solvent consisting of 
an alcohol having an ether linkage and a ni trogen-contg. alcohol and thermally 
decomposing the soln. 

CONSTITUTION: This catalyst is produced as follows. Namely, a metallic salt and/or a 
metallic complex as the raw material for preparing the desired perovskite or perovskite- 
like structure oxide are firstly dissolved in a mixed solvent consisting of an alcohol 
having an ether linkage and a n i trogen-contg. alcohol. An appropriate carrier (especially 
an oxide carrier resistant to heat) is impregnated with the soln. which is then thermally 
decomposed (baked) at an appropriate temp, to form the specified perovskite-structure 
oxide on the carr ier. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
or iginal precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A carrier is impregnated in a solution which dissolves metal salt and/or a metal 
complex which are the formation raw materials of a perovskite type or a perovskite similar 
type oxide at least in a solvent which consists of alcohol with an ether bond, and 
nitrogen content alcohol, A perovskite type carrying out a pyro lysis or a manufacturing 
method of a perovskite similar type oxide carried catalyst. 

[Translation done. ] 
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* NOTICES * 
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damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
or iginal precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Appl icat ion] If this invention is said in more detail about the manufacturing 
method of a perovskite type or perovskite similar type oxide carried catalyst, It is 
related with the method of manufacturing easily the carried catalyst of the various 
presentations with which the perovskite type oxide and/or the perovskite similar type 
oxide are supported often [ dispersibi I ity ] and stably at least on various kinds of oxide 
stock carriers, and description. The catalyst acquired by the method of this invention can 
be suitably used as removal catalysts, such as nitrogen oxides (N0 x ) , CO, and hydrocarbon 

(HC) , a dehydrogenat ion catalyst, a hydrocracking catalyst catalyst, etc. 
[0002] 

[Description of the Prior Art] It has a PER0BU skiing stone (CaTi0 3 ) or the same crystal 

structure as this, It has a crystal structure represented with a perovskite type oxide, 
La 2 Cu0 4 , etc. which are expressed with what is called chemical formula ABO^, Usually, the 

perovskite similar type oxide expressed with chemical formula A 2 B0 4 . (these perovskite 

type and a perovskite similar type oxide may be hereafter called a perovskite oxide 
gener ical ly. ) — it is used for various uses taking advantage of the character of 
everythings, such as electric, chemical, a physical property, etc. which each compound 
has. In the application in which chemical nature was employed especially efficiently, it 
is used as catalysts, such as a den i tr if icat ion reaction, oxidation reaction, a reduction 
reaction, oxidation dehydrogenat ion, and a hydrogenat ion reaction. 

[0003] In the application to such a catalyst, although a catalyst with large surface area 
is generally desirable from a point of activity, an elevated temperature is usually 
required for composition of these perovskite oxide, and since it is easy to cause 
sintering, it is difficult [ it ] as it is to consider it as the catalyst of high surface 
area. Then, these perovskite oxide is supported to the carrier which has suitable heat 
resistance, while securing sufficient surface area, endurance is raised, and the trial 
made into a highly efficient catalyst (carried catalyst) is made. 

[0004] As preparation art of such a support perovskite oxide catalyst, Various methods are 
proposed from the former, for example, to JP, 3-77644, A. Perovskite type oxide particles 
are prepared beforehand, The preparation art of supporting these particles and rare earth 
element oxides (cerium oxide, a lanthanum tri oxide, etc.) to heat-resistant structure 
carriers (honeycomb Plastic solid), such as cordierite and mullite, with inorganic binders 
(si I ica alumina sol, sol, etc.) is indicated. However, in the method of supporting a 
particle like this conventional method, generally, high decentralization of a support 
ingredient is difficult and, so, cannot enlarge surface area of a support perovskite oxide 
enough. Therefore, in such a method, even if it improves endurance, there will be a limit 
in improvement in catalytic activity. 

[0005] On the other hand, to JP, 1-1 68343, A, the method of preparation of acquiring a 
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support perovskite type oxide catalyst is indicated by impregnating carriers, such as a 
honeycomb mold structure carrier, and calcinating the solution of the metallic compounds 
(nitrate) which are the preparation raw materials of a perovskite type oxide. However, in 
the method by being impregnated of such solution, although the degree of dispersion of a 
perovskite type oxide improves compared with the method of generally supporting the above- 
mentioned particle, it is hard to say that it is still more enough. In particular, by this 
method, the temperature (calcination temperature) for making a perovskite type oxide 
generate is usually as high as not less than 700 **, and it has also become a fault that 
the surface area of the perovskite type oxide which is generated on a carrier by sintering 
etc. for this reason falls. Therefore, in addition, the method by the method of being 
impregnated from such solution has also left the room for an improvement in respect of 
improvement in catalytic activity after all. 
[0006] 

[Problem(s) to be Solved by the I nvent ion] The purpose of this invention develops the 
method of supporting stably a perovskite type oxide or a perovskite similar type oxide, 
i.e., a perovskite oxide, to a high dispersion state (high surface area) on the carrier of 
desired versatility, For example, it is in providing the method of manufacturing easily 
and cheaply the various presentations and the highly efficient perovskite oxide carried 
catalyst of description which demonstrate outstanding catalytic activity, endurance, etc., 
to various kinds of catalytic reaction including exhaust gas purifying treatment 
reactions, such as a denitr if icat ion acid reaction and a complete oxidation reaction. 
[0007] 

[Means for Solving the Problem] A result of having inquired wholeheartedly this invention 
persons solving various problems in said conventional technology, and attaining said 
purpose, Metallic compounds (metal salt and/or metal complex) which are the preparation 
raw materials of a desired perovskite type oxide or a perovskite similar type oxide are 
dissolved in a mixed solvent which consists of a specific ingredient called a solvent 
which consists of alcohol with an ether bond, and nitrogen content alcohol, It impregnated 
with a suitable carrier (oxide stock carrier which has especially heat resistance), this 
was supported, and it found out that said purpose could be attained to satisfaction by a 
new method of making a predetermined perovskite oxide form on this carrier by carrying out 
a pyro lysis (calcination) at a suitable temperature for after an appropriate time, that 
is, it succeeding in fully carrying out formation support often [ d i spers i b i I i ty ] and 
stably, and a desired perovskite type oxide of various kinds of presentations, and a 
perovskite similar type oxide on a carrier of predetermined various kinds, by using 
preparation art specific in this way, It became clear that various kinds of carried 
catalysts excellent in catalytic activity, endurance, etc. could be easily acquired by low 
cost. According to this method, various highly efficient support perovskite oxide stock 
catalysts which added further various kinds of catalyst components (for example, precious- 
metals particles, other oxide components, etc.) not only according to a catalyst but 
according to the purpose that only a perovskite oxide was supported can also be acquired 
easily. And various kinds of carried catalysts which were carried out in this way and 
manufactured receive various kinds of catalytic reaction, such as exhaust gas purifying 
treatment reactions, such as a denitr if icat ion reaction, CO, an oxidation (removal) 
reaction of hydrocarbon, oxidation dehydrogenat ion, and a hydrogenat ion reaction, for 
example, High activity and high endurance were shown compared with a catalyst prepared 
with a conventional method, and it also checked that it could use advantageously. 
[0008] This invention persons came to complete this invention mainly based on these 
knowledge and facts. 

[0009] Namely, a carrier is impregnated with this invention in a solution which dissolves 
metal salt and/or a metal complex which are the formation raw materials of a perovskite 
type or a perovskite similar type oxide at least in a solvent which consists of alcohol 
with an ether bond, and nitrogen content alcohol, A manufacturing method of a perovskite 

http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web 4/6/2009 



JP,07-080310 5 A [DETAILED DESCRIPTION] 



Page 3 of 1 1 



type carrying out a pyrolysis or a perovskite support similar type oxide carried catalyst 
is provided. 

[0010] In a method of this invention, as a kind of said perovskite type oxide and a 
perovskite similar type oxide (namely, perovskite oxide) which are made to form on a 
carrier, There is no restriction in particular and it can be aimed at various things, such 
as a publicly known thing, and these are chosen according to the purpose and can improve 
[ distribution ] one sort or two sorts or more formation support on various kinds of 
carriers, namely, a perovskite type oxide of a presentation of a request on a carrier — 
one sort — or two or more sorts may be formed and it may support — by carrying out. a 
perovskite similar type oxide of a desired presentation — one sort — or two or more 
sorts may be formed and it may support — it may carry out, and one sort or two sorts or 
more of perovskite type oxides, one sort, or two sorts or more of perovskite similar type 
oxides may be formed and supported. Other catalyst components other than these perovskite 
oxide may be added or supported with one before and behind that of processes simultaneous 
like the after-mentioned. 

[0011] Said perovskite type oxide is a multiple oxide characterized by having the same 
structure (atomic arrangement) as a PER0BU skiing stone type or it which is represented 
with what is called chemical formula AB0 3 . On the other hand, said perovskite similar type 

oxide is what is classified or positioned, for example in what is called perovskite 
similar type oxides, such as Ba 2 Ti0 4 and La 2 Cu0 4 , Usually, it is a multiple oxide 

expressed with chemical formula A 2 B0 4 . However, neither of these are what is limited to 

that A and whose B are one-sort independent metallic elements, According to a kind, 
combination, etc. of metal, such as what either A or the B become from two or more sorts 
of metallic elements (or metal ion kind), and a thing which both A and B become from two 
or more sorts of metallic elements (or metal ion kind), Any may be sufficient although 
various things are known according to existence of a lattice defect, or its concentration. 

[0012] In this invention, as a kind of said perovskite type oxide or perovskite similar 
type oxide, there is no restriction in particular and one sort or two sorts or more can be 
chosen as a constituent of a catalyst according to the purpose etc. That is, although some 
perovskite type oxides and perovskite similar type oxides are [ various kinds of ] with 
existence, concentration, etc. of a metaled kind, its combination, a presentation, and a 
lattice defect, in this invention, you may also choose for what kind of thing. As metal 
which can serve as a constituent of this perovskite type oxide and a perovskite similar 
type oxide, When some are various and a typical thing is shown concretely, for example La t 
Co, Sr, Mn, Cr, nickel, aluminum, Ti, Ba, Ca, Fe, Bi, Pb, V, Ru, Cu, Y, In, Cd, Gd, Ga, 
germanium, Sm, Zr, Sn, Ce, Se, Te, W, Ta, Nb, B, Mg, Mo, etc. can be mentioned. 
[001 3] As an example of a kind of perovskite type oxide, LaCoO^, SrCoO^, and x and y with 

the bottom of La, Sr Co0 Q [express a rational number of 0-1, for example. It is the same 

as that of the following. La(Sr) Co0 3 [, such as], — here, metal in () means substitution 

metal, the following — the same . La(Sr) Mn0 3 , such as], LaMn0 3 , SrMn0 3 , La^SrJVInOg, 

LaNi0 3 , SrNi0 3 , La(Sr) Ni0 3 , CaCo0 3 , La(Ca) Co0 3 , LaFe0 3 , La(Sr) Co(Fe) 0 3 , such as SrFe0 3 , 

La(Sr) Fe0 3 , and La 1 _ x Sr J( Co 1 Fe Og, La(Ba) Mn0 3 , La(Ca) Mn0 3 , LaCu0 3 , BaCe0 3 , BaTi0 3 , 

BaSn0 3 , CaV0 3 , CaRu0 3 , SrRu0 3 , Sr (Pt) Ru0 3 , SrCe0 3 , BaPb^Bi x 0 3 , Things of various 

presentations, such as what a metal atom further of a different kind replaces by 
perovskite type oxides of further these various kinds, such as CaTi0 3 , CaZr0 3 , and CaTi^ 

x aluminum x 0 3 , can be mentioned. Also in these, a perovskite type oxide of an La system is 

used especially suitably. 

[0014]As an example of a kind of perovskite similar type oxide, x with the bottom of La 2 _ 
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x Sr x Cr0 4 [expresses a rational number of 0-2, for example. It is the same as that of the 

following. La(Sr) Cr0 4 [, such as], — here, metal in () means substitution metal, the 

fo I lowing — the same . ], La(Sr) AI0 4 , La(Ba) Fe0 4 , La(Ba) AI0 4 , La 2 Cu0 4 , Ce(Ba) AI0 4 , La 

(Sr) Ga0 4 , etc. further, Things of various presentations, such as what a metal atom 

further of a different kind replaces by a perovskite similar type oxide of these various 
kinds, can be mentioned. Also in these, a perovskite similar type oxide of an La system is 
used especially suitably. 

[0015] In this invention, are in charge of forming said perovskite type oxide or a 
perovskite similar type oxide on a carrier, and supporting it, It is important to use a 
specific support technique of a suitable carrier being impregnated and supporting a 
solution which dissolved predetermined metallic compounds (metal salt and/or metal 
complex) used as these formation raw materials in a solvent which consists of alcohol with 
said specific mixed solvent, i.e., an ether bond, and nitrogen content alcohol. 
[0016] In a method of this invention, various kinds of metal salt and/or metal complexes 
can be used as raw material metallic compounds used as a formation raw material of said 
perovskite type oxide or a perovskite similar type oxide. As a kind of this metal salt and 
metal complex, it is a metaled salt or a complex which can serve as a constituent of a 
perovskite type oxide, and if the dissolution to said solvent is possible, there is no 
restriction in particular and it is usable in anythings. That is, there is no restriction 
in particular also as a metaled kind about this salt or complex, and various kinds of 
metal of said illustration can be mentioned concrete, for example. If there is no 
restriction in particular also as a kind of a salt or complex and the typical thing is 
shown concretely, For example, inorganic system oxygen acid salts, such as a nitrate, 
carbonate, and sulfate, a hydrochloride, chloro metal acid, Various kinds of organic 
system salts, such as an organometa I I ic complex, or complexes, such as carboxylate, such 
as various kinds of inorganic system salts, such as halogen ides, such as the salts, or 
complex salt, acetate, and an oxalate, and acety lacetonato, etc. can be mentioned. Also in 
these, acetate, a nitrate, etc. can be especially mentioned as an example of desirable 
salts, for example. 

[0017] If it is an organic compound which has at least one alcoholic hydroxy I group with at 
least one ether bond in a molecule as alcohol with said ether bond used as a solvent or 
its ingredient, there is no restriction in particular and there are various thing things, 
but. When the typical thing is shown concretely, for example 2-methoxyethanol , Cellosolve, 
such as 2-ethoxyethanol , and ethylene glucohol monoalkyl ether. 2- (2-butoxyethoxy) 
ethanol, 1-butoxy-2-propanol , Alkoxy alkanol, such as 1 , 3-diethoxy- 2-propanol and 
methoxybenzy I alcohol. Polyethy lene-glycol monoalkyl ether, such as di ethylene-glycol 
monon-hexyl ether and heptaethy lene glycol mono- n-dodecy I ether. Cyclic ether system 
alcohols, such as furfuryl alcohol, tetrahydrof urf ury I alcohol, tetrahydropyranethanol , 
and 4-(2-hydroxyethy I) morpholine, etc. can be mentioned. Also in these, 2-methoxyethanol, 
2-ethoxyethanol, etc. are used especially suitably. These can use one sort or two sorts or 
more as a solvent or its ingredient. 

[001 8] As said nitrogen content alcohol used as a solvent or its ingredient, if it has at 

least one alcoholic hydroxyl group with at least one nitrogen atom in a molecule, there is 

no restriction in particular and there are various thing things, but. When the typical 

thing is shown concretely, for example Di ethanol amine, Tr i ethanol amine, 

di isopropanolamine, 2-aminoethanol, 3-amino~1-propanol , 3-d i methyl ami no 1-propanol, N- 

methy I ethanol amine, 1 -ami no cyclopentane methanol, Alkanol amines or amino alcohol, such 

as 2-amino-2-methy 1-1, 3-propaned iol , I mi no alcohols, such as a hydroxydi ethyl iminodiacetic 

acid, hydroxypyr id ine, Hydroxyamide, such as annular amino alcohol, such as 

hydroxymethy Ipyr idine, pyr id i n-2-ethanol , and piper id ine ethanol, and N- 

hydroxymethy lacry lamide, can be mentioned. Also in these, di ethanol am ine, tr i ethanol am ine, 
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3-amino-1-propanol, etc. are used especially suitably. These can use one sort or two sorts 
or more as a solvent or its ingredient. 

[0019] Although what does not mix alcohol with said ether bond and said nitrogen content 
alcohol of each other can be used as said solvent in a method of this invention, Usually, 
a mixed solvent which mixes alcohol with said at least one sort of ether bonds and said at 
least one sort of nitrogen content alcohol is used suitably, calculating the total 
quantity of the former and the latter as 100 weight sections as the mixing ratio — the 
aforementioned rate — usually — 0.003- it is preferred to select in the range of 0.1 to 
70 weight section especially 90 weight section. Thus, more extensive (various) metal salt 
and/or a metal complex can be dissolved to sufficient concentration by using a mixed 
solvent containing alcohol with an ether bond, and nitrogen content alcohol. Other 
ingredients other than alcohol which has said ether bond in a solvent or a solution to be 
used, or nitrogen content alcohol may be made to contain, and it can deal with raising 
solubility further etc. suitably by this, for example. 

[0020] Even if it sets pyro lysis (calcination) temperature after support as low temperature 
(for example, 350-700 **) comparatively, a perovskite oxide can be made to be able to 
generate easily, and it can support with a high dispersion state with sufficient 
stabi I ity. 

[0021] Other ingredients other than alcohol which has said ether bond in a solvent or a 
solution to be used if needed, or nitrogen content alcohol may be made to contain, For 
example, alkali, such as acid, such as acetic acid, and general amine, etc. can be added, 
and a method of dealing with raising the solubility of a raw material metallic component 
further etc. suitably can also be adopted suitably. 

[0022] In a method of this invention, predetermined raw material metallic compounds (said 
metal salt and/or metal complex) are dissolved in said mixed solvent, a solution for 
impregnating support is prepared, it impregnates with a predetermined carrier and this 
solution is supported. Although concentration of a raw material metallic-compounds 
ingredient in a solution in which it was made to dissolve here may be low, it is usually 
preferred to carry out in 0.001 mol/l. or more. In order to make the dissolution of raw 
material metallic compounds fully attain, it is preferred to select a presentation and a 
using rate of a mixed solvent so that per 1 mo I of metal of raw material metallic 
compounds in which it is made to dissolve, and nitrogen content alcohol may usually be 0.5 
or more molar quantity. When solubility is extremely low, alkali, such as acetic acid and 
amine, etc. may be suitably added to a solvent of raw material metallic compounds to be 
used, for example, and it may be made to dissolve in it. After the dissolution, a solvent 
is evaporated by heating a solution, it condenses, and a method which adjusts 
concentration is also adopted often suitably. I n ^ solvent or a solution, suitably, water 
or moisture may be added and hydrolysis may be caused in that case. 

[0023] In a solution for said impregnating support, an improvement of catalyst performance 
to catalytic reaction made into the purpose other than said metallic component used as a 
formation raw material of a predetermined perovskite oxide, etc. are further taken into 
consideration if needed, an addition ingredient which turns into various kinds of catalyst 
components (assistant) being made to contain, and. For example, an oxide which carries out 
phase splitting to noble metal components, such as Pt, Pd, Au, Rh, Ag, and Ir, or an 
after-calcination perovskite oxide. A raw material etc. which generate (for example, Ce0 2 

and La 2 0 3 , Nd 2 0 3 , Mn-oxide, Cu oxide, Co oxide, iron oxide, Zr0 2 , and aluminum 2 0 3 , Si0 2 , 

etc.) may be made to contain. These addition ingredients may be used making it dissolve in 
said solvent, and they may be used without making it dissolve depending on the case. 
[0024] In preparing said impregnating liquid, an order of mixing of each ingredient, such 
as each solvent component and a metallic component, does not have restriction in 
particular. 

[0025] Although there is no restriction in particular and various things can be used as 
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said carrier according to the purpose, a carrier of oxide stock in which using what has 
heat resistance sufficient at the time of a pyro lysis (calcination) usually at least has 
heat resistance often and generally is used suitably. 

[0026] Although some are various as such a carrier, If the typical thing is shown, heat- 
resistant ceramics, such as cordierite and mullite, alumina, silica, a silica alumina, a 
titania, a silica titania, silica magnesia, alumina-magnesia, alumina boria, magnesia, 
zeolite, etc. can be illustrated, for example. 

[0027]There is no restriction in particular also as shape of a carrier, for example, a 
pellet type, the shape of a bead, ring shape, powder, granularity, a sheet shaped, 
fibrous, etc. can be used from the first as various shape, such as monolith structures, 
such as cross state and honeycomb shape, or a thing of structure. Compound carriers, such 
as what coated ceramic system structure carriers (monolith etc.), such as cordierite and 
mullite, etc. with catalyst support ingredients, such as alumina and a titania, for 
example, etc. are used suitably. 

[0028] Genera I I y, since it changes with a kind and other conditions of the target catalytic 
reaction, whether a carrier of what kind of kind and shape becomes suitable should just 
select according to the purpose suitably. 

[0029] As a technique with which a carrier is impregnated, said solution for impregnating 
support, The impregnating method which restriction in particular does not have and is used 
in fields, such as catalyst preparation, from the former. (For example, the impregnating 
method by the heating impregnating method, dip coating, a dipping method, the evaporating 
method, vacuum impregnation, a freeze-dry method, spray method, spin coat system, or a 
wash coat method, etc.) etc. — various impregnating methods are applicable. However, in a 
method of this invention, since it is impregnated, a nonaqueous solution is performed in 
consideration of this point. 

[0030]After supporting a metallic component with which a predetermined carrier is 
impregnated in said predetermined solution and which serves as a precursor of said 
perovskite oxide at least in a method of this invention, Perform a pyro lysis, a metallic 
component (raw material metallic compounds or its derivative) is made to convert into a 
predetermined perovskite oxide on this carrier, and a desired perovskite oxide acquires at 
least a carried catalyst supported with sufficient dispersibi I ity. It dries above 100 ** 
and 300-1500 ** of this pyro lysis is usually preferably attained by calcinating at 
temperature of 350-850 **. In that case, if calcination temperature is not much low like 
less than 300 **, a desired perovskite oxide may be unable to be formed, or it may have a 
long time in formation. On the other hand, if it calcinates at an elevated temperature not 
much, a reaction of a support ingredient and a carrier which is not preferred will occur, 
or it is easy to cause a fall of surface area by sintering, etc. In order to avoid such 
sintering as much as possible, calcinating at low temperature is also suitably adopted, 
for example rather than about 350-700 **. 

[0031] Desiccation may be performed by the usual stoving, and it is good by desiccation by 
a hot wind, desiccation by decompression, etc., and good by any methods. A drying process 
can also be skipped depending on the case. 

[0032] Said calcination is usually performed under air or oxygen containing gas atmosphere. 
Although suitable firing time changes with temperature etc., it is usually about 0.1 to 
100 hours. 

[0033] Var ious kinds of support perovskite oxide catalysts with which a desired perovskite 
oxide is stably supported with sufficient dispersibi I ity at least on a predetermined 
carrier as mentioned above can be acquired efficiently. As described above, addition 
ingredients other than a perovskite oxide, such as other catalyst components, can make 
this carried catalyst a thing of various presentations by which support content is carried 
out. addition of such (assistant) a catalyst component etc. is not limited to a method of 
adding from said impregnating support solution, and can be added in arbitrary preparation 
stages. For example, before impregnating with said predetermined impregnation solution, it 
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may add by support etc. to a carrier, and support addition may be carried out after this 
being impregnated, and it may add and support after said desiccation or calcination. 
Support of these additives can be suitably performed by a method of being impregnated from 
usual solution etc., etc. 

[0034] A support perovskite oxide catalyst of suitable various presentations for various 
kinds of catalytic reaction made into the purpose as mentioned above can be manufactured 
easi ly. 

[0035] Thus, although various kinds of support perovskite oxide catalysts manufactured by a 
method of this invention can be used for various catalytic reaction, such as oxidation 
reaction and a reduction reaction, It is [ in / purification of waste gas, such as motor 
exhaust and a boiler, etc. / especially for example, ] an important denitr if icat ion 
reaction (a reduction removal reaction of N0 x : in this case) especially. What is various 

as a reducing agent, for example, ammonia, urea, CO, organic matters, such as hydrocarbon, 
or these mixtures can be used. CO and hydrocarbon (for example, saturated hydrocarbon, 
such as methane, ethane, and propane,.) Unsaturated hydrocarbon, such as ethylene, 
acetylene, propylene, and a butene, benzene, An oxygenated organic compound, such as 
aromatic hydrocarbon, such as toluene and xylene. (For example, aldehyde, alcohols, 
carboxylic acid, ether, etc.), Sulphur-containing compounds (for example, mercaptans and 
thiophenes etc.), a nitrogen-containing compound. (For example, amines, ammonia, etc.) 
etc. — hydrogenat ion reactions, such as oxidation dehydrogenat ion [, such as hydrocarbon 
(especially saturated hydrocarbon) ], such as complete oxidation processing and partial 
oxidation reaction, unsaturated hydrocarbon, and aromatic hydrocarbon, saturated 
hydrocarbon, and unsaturated hydrocarbon. It can use suitably to various kinds of 
important reactions, such as hydrocrack ing reactions, such as aromatic hydrocarbon. 
[0036] 

[Example] Although the example of this invention and its comparative example are shown 
below and these explain this invention to it still more concretely, this invention is not 
limited to these examples. 

[0037] After dissolving acetic acid lantern hydrate (7.9 % of the weight of water content) 
35 weight section in the mixed solvent of example 1 [catalyst preparation] 2- 
methoxyethanol 600 weight section and diethanolamine 330 weight section, cobaltous acetate 
4 hydrate 25 weight section was dissolved, it stirred well, and the impregnation solution 
was prepared. 

[0038] Impregnate the honeycomb shape shaping carrier made from cordierite with this 
impregnation solution, and after that, at 150 **, dry for 5 hours and it ranks second, The 
carried catalyst (catalyst 1) of the request which carries out air calcination at 600 ** 
for 2 hours and by which formation support of the LaCo0 3 perovskite type oxide was carried 

out at 0. 15g/cc of support rate on the field of this honeycomb carrier was acquired. 
[0039] Format ion of the LaCo0 3 perovskite type oxide pulverized this a part of catalyst, 

and checked it by carrying out X diffraction measurement of this. 

[0040] [Cata I yt i c activity evaluation] Next, toluene was oxidized on condition of the 
following (complete oxidation reaction to C0 2 and H 2 0) , the inversion rate of toluene at 

each temperature was measured, using as a catalyst the catalyst 1 acquired above, and the 
activity and performance of this catalyst were evaluated. Since a preliminary reaction is 
performed at 600 ** for 2 hours and catalytic activity was stabilized first, this activity 
examination was done by raising reaction temperature from low temperature gradually to an 
elevated temperature. Thus, the inversion rate of toluene at each measured predetermined 
reaction temperature is shown in Table 1. 

[0041] react ion condition: — reaction method: — ordinary pressure flow method distributed 
gas presentation: — toluene 500ppm — 21% of; oxygen; nitrogen balance space-velocity 

(GHSV) : — 50, 000h" 1 reaction temperature: — 200-350**;, however a preliminary reaction - 
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- 600 ** (2h) 

[0042] After dissolving acetic acid lantern hydrate (7.9 % of the weight of water content) 
35 weight section in the mixed solvent of example 2 [catalyst preparation] 2-ethoxyethanol 
700 weight section and tr iethanolamine 150 weight section, cobaltous acetate 4 hydrate 25 
weight section was dissolved, it stirred well, and the impregnation solution was prepared. 

[0043] Impregnate the honeycomb shape shaping carrier made from cordierite with this 
impregnation solution, and after that, at 150 **, dry for 5 hours and it ranks second, The 
carried catalyst (catalyst 2) of the request which carries out air calcination at 550 ** 
for 2 hours and by which formation support of the LaCo0 3 perovskite type oxide was carried 

out at 0. 14g/cc of support rate on the field of this honeycomb carrier was acquired. 
[0044] Format ion of the LaCo0 3 perovskite type oxide pulverized this a part of catalyst, 

and checked it by carrying out X diffraction measurement of this. 

[0045] [Cata I yt i c activity evaluation] Next, the reduction reaction by ammonia of NO was 
performed on the following conditions, the inversion rate of NO at each temperature was 
measured, using as a catalyst the catalyst 2 acquired above, and the activity and 
performance of this catalyst were evaluated. Since a preliminary reaction is performed at 
600 ** for 2 hours and catalytic activity was stabilized first, this activity examination 
was done by raising reaction temperature from low temperature gradually to an elevated 
temperature. Thus, the inversion rate of NO at each measured predetermined reaction 
temperature is shown in Table 2. 

[0046] react ion condition: — reaction method: — ordinary pressure flow method distributed 
gas presentation: — NO. 200ppm;S0 2 100 — 10% of ppm;NH 3 200ppm; oxygen;H 2 0 5%; nitrogen 

balance space-velocity (GHSV) : — 30, 000h" 1 reaction temperature: — 300-400**;, however a 
preliminary reaction — 600 ** (2h) 

[0047]Example 3 [catalyst preparation] acetic acid lantern hydrate (7.9 % of the weight of 
water content) 35 weight section, It dissolved in the mixed solvent of 2-methoxyethanol 
880 weight section and tr iethanolamine 340 weight section which prepared independently 
cobaltous acetate 4 hydrate 25 weight section and strontium acetate 22 weight section, 
respectively, and each solution was prepared. Next, the solution of each above was taken 
so that it might be set to mole-ratio La:Sr :Co=4: 1 :5, these were mixed, 'and it was 
considered as the impregnation solution. 

[0048] Impregnate the honeycomb shape shaping carrier made from cordierite with this 
impregnation solution, and after that, at 150 **, dry for 5 hours and it ranks second, The 
carried catalyst (catalyst 3) of the request which carries out air calcination at 600 ** 
for 2 hours and by which formation support of the La Q 8 Sr Q 2 Co0 3 perovskite type oxide was 

carried out at 0. 14g/cc of support rate on the field of this honeycomb carrier was 
acqu i red. 

[0049] Format ion of the La Q 8 Sr Q 2 Co0 3 perovskite type oxide pulverized this a part of 

catalyst, and checked it by carrying out X diffraction measurement of this. 
[0050] [Cata I yt i c activity evaluation] The reduction reaction by ammonia of NO was 
performed on the same method and conditions as Example 2, using as a catalyst the catalyst 
3 acquired above, and the activity was evaluated. This result is shown in Table 2. 
[0051]After dissolving acetic acid lantern hydrate (7.9 % of the weight of water content) 
35 weight section in the mixed solvent of example 4 [catalyst preparation] 2- 
methoxyethanol 600 weight section and d iethanolamine 330 weight section, cupr ic-acetate 
anhydrate 9 weight section was dissolved, it stirred well, and the impregnation solution 
was prepared. 

[0052] Impregnate the gamma-alumina carrier of a pellet type with this impregnation 
solution, and after that, at 150 **, dry for 5 hours and it ranks second, The carried 
catalyst (catalyst 4) of the request which carries out air calcination at 550 ** for 2 
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hours and by which formation support of the La 2 Cu0 4 perovskite similar type oxide was 

carried out at 0. 15g/cc of support rate on the field of the gamma-alumina carrier of this 
pellet type was acquired. 

[0053] Format ion of the La 2 Cu0 4 perovskite similar type oxide pulverized this a part of 

catalyst, and checked it by carrying out X diffraction measurement of this. 
[0054] [Catalytic activity evaluation] Toluene was oxidized on the same method and 
conditions as Example 1, using as a catalyst the catalyst 4 acquired above, and the 
activity was evaluated. This result is shown in Table 1. 

[0055] Comparative example 1 [catalyst preparation] lanthanum nitrate 6 hydrate 88 weight 
section and cobalt nitrate 6 hydrate 50 weight section were dissolved in pure water 500 
weight section. It added in this solution gradually, stirring the solution which dissolved 
sodium hydroxide 61 weight section in pure water 500 weight section, and it was made to 
generate precipitate. After filtration having recovered this precipitate and rinsing it, 
at 150 **, it dried for 5 hours, it ranked second, air calcination was carried out at 700 
**, and the powdered LaCo0 3 perovskite type oxide was obtained. 

[0056] Next, gamma-alumina 100 powdered weight section and pure water 100 weight section 
are added to this LaCo0 3 perovskite type oxide powder 10 weight section, After carrying 

out moisture control of the mixture obtained by mixing for 10 hours with the ball mill 
suitably, it was supported by the W0SHU coat method to the honeycomb shape shaping carrier 
made from cordierite (coating). Then, at 150 **, it dried for 5 hours, it ranked second, 
air calcination was carried out at 800 ** for 3 hours, and the solid content which 
consists of a LaCoO^ perovskite type oxide and alumina on the field of this honeycomb 

carrier acquired the carried catalyst (catalyst R1) as a comparative example supported 
with the support rate which is 0. 18g/cc. 

[0057] [Catalytic activity evaluation] Toluene was oxidized on the same method and 
conditions as Example 1, using as a catalyst the catalyst R1 acquired above, and the 
activity was evaluated. This result is shown in Table 1. 

[0058] Compa rat i ve example 2 [catalyst preparation] lanthanum nitrate 6 hydrate 89 weight 
section and manganese nitrate 4 hydrate 35 weight section were dissolved in pure water 500 
weight section. It added in this solution gradually, stirring the solution which dissolved 
sodium hydroxide 61 weight section in pure water 500 weight section, and it was made to 
generate precipitate. After filtration having recovered this precipitate and rinsing it, 
at 150 **, it dried for 5 hours, it ranked second, air calcination was carried out at 700 
**, and the powdered LaMn0 3 perovskite type oxide was obtained. 

[0059] Next, gamma-alumina 100 powdered weight section and pure water 100 weight section 
are added to this LaMn0 3 perovskite type oxide powder 10 weight section, After carrying 

out moisture control of the mixture obtained by mixing for 10 hours with the ball mill 
suitably, it was supported by the W0SHU coat method to the honeycomb shape shaping carrier 
made from cordierite (coating). Then, at 150 **, it dried for 5 hours, it ranked second, 
air calcination was carried out at 800 ** for 3 hours, and the solid content which 
consists of a LaMnO^ perovskite type oxide and alumina on the field of this honeycomb 

carrier acquired the carried catalyst (catalyst R2) as a comparative example supported 
with the support rate which is 0. 10g/cc. 

[0060] [Catalytic activity evaluation] The reduction reaction by ammonia of NO was 
performed on the same method and conditions as Example 2, using as a catalyst the catalyst 
R2 acquired above, and the activity was evaluated. This result is shown in Table 2. 
[0061] 
[Table 1] 
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[0063] Even if it changes the kind of carrier, and the kind of perovskite oxide so that 
clearly also from the result shown in Table 1 and 2, The direction of the support 
perovskite type oxide catalyst and support perovskite similar type oxide which were 
prepared by the method (how to use the support method of supporting the solution of said 
specific organic system mixed solvent as impregnating liquid) of this invention, The 
catalyst prepared by the method of supporting the method of using conventional solution as 
impregnating liquid and the particle obtained beforehand shows having the catalyst 
performance outstanding to oxidation reaction or a reduction reaction. This twists various 
kinds of perovskite oxides of a request on various kinds of carriers for formation support 
to be more effectively carried out to a high dispersion state (high surface area), when it 
prepares by the method of this invention. 

Therefore, the catalyst performance superior to what is similarly depended on a 
conventional method to other various catalytic reaction (above) other than the reaction 
shown in the above-mentioned example is demonstrated. 

It also checked that the performances (activity, endurance, etc.) various kinds of 
catalysts which added other catalyst components, such as the precious metals, by support 
etc. further actually excelled [ performances ] in various kinds of support perovskite 
oxide catalysts or this which was obtained by the method of this invention also to various 
kinds of reactions described above other than the above-mentioned reaction were shown. 
[0064] 

[Effect of the Invent ion] The solution which dissolves metal salt and/or the metal complex 
used as the formation raw material of a predetermined perovskite oxide in a specific 
organic system nonaqueous solvent called the mixed solvent which consists of alcohol with 
an ether bond and nitrogen content alcohol in the method of this invention is impregnated, 
Since the specific method of preparation (especially the support method) of carrying out a 
pyro lysis is used, Rather than the case where it prepares by the method of supporting the 
method of using conventional solution as impregnating liquid, and the particle obtained 
beforehand. A perovskite type oxide or a perovskite similar type oxide, i.e., a perovskite 
oxide, can be stably supported to a high dispersion state (high surface area) on the 
carrier of desired various kinds. According to the method of this invention, compared with 
what is depended on a conventional method Therefore, the reduction removal reaction of 
N0 x , The various presentations and the support perovskite oxide catalyst (catalyst which 
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added other catalyst components, such as the precious metals and other oxides, further by 
the case) of description which show the catalyst performance (activity and endurance) 
outstanding to said various kinds of reactions including the oxidation removal of 
hydrocarbon can be acquired easily. 

[0065] That is, according to this invention, the method of manufacturing easily and cheaply 
various kinds of highly efficient support perovskite oxide catalysts which were excellent 
in catalytic activity, endurance, etc. as mentioned above can be provided. 



[Trans I at ion done. ] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Appl icat ion] If this invention is said in more detail about the manufacturing 
method of a perovskite type or perovskite similar type oxide carried catalyst, It is 
related with the method of manufacturing easily the carried catalyst of the various 
presentations with which the perovskite type oxide and/or the perovskite similar type 
oxide are supported often [ dispersibi I ity ] and stably at least on various kinds of oxide 
stock carriers, and description. The catalyst acquired by the method of this invention can 
be suitably used as removal catalysts, such as nitrogen oxides (N0 x ) , CO, and hydrocarbon 

(HC) , a dehydrogenat ion catalyst, a hydrocrack i ng catalyst catalyst, etc. 



[Translation done. ] 
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PRIOR ART 



[Description of the Prior Art] It has a PEROBU skiing stone (CaTiOg) or the same crystal structure 

as this, It has a crystal structure represented with a perovskite type oxide, La 2 Cu0 4 , etc. which 

are expressed with what is called chemical formula AB0 3 , Usually, the perovskite similar type 

oxide expressed with chemical formula A 2 B0 4 . (these perovskite type and a perovskite similar type 

oxide may be hereafter called a perovskite oxide gener i ca I I y. ) — it is used for various uses 
taking advantage of the character of everythings, such as electric, chemical, a physical 
property, etc. which each compound has. In the application in which chemical nature was employed 
especially efficiently, it is used as catalysts, such as a denitr if icat ion reaction, oxidation 
reaction, a reduction reaction, oxidation dehydrogenat ion, and a hydrogenat ion reaction. 
[0003] In the application to such a catalyst, although a catalyst with large surface area is 
generally desirable from a point of activity, an elevated temperature is usually required for 
composition of these perovskite oxide, and since it is easy to cause sintering, it is difficult 
[ it ] as it is to consider it as the catalyst of high surface area. Then, these perovskite oxide 
is supported to the carrier which has suitable heat resistance, while securing sufficient surface 
area, endurance is raised, and the trial made into a highly efficient catalyst (carried catalyst) 
i s made. 

[0004] As preparation art of such a support perovskite oxide catalyst, Various methods are 
proposed from the former, for example, to JP, 3-77644, A. Perovskite type oxide particles are 
prepared beforehand, The preparation art of supporting these particles and rare earth element 
oxides (cerium oxide, a lanthanum tri oxide, etc.) to heat-resistant structure carriers (honeycomb 
Plastic solid), such as cordierite and mullite, with inorganic binders (silica alumina sol, sol, 
etc.) is indicated. However, in the method of supporting a particle like this conventional method, 
generally, high decentralization of a support ingredient is difficult and, so, cannot enlarge 
surface area of a support perovskite oxide enough. Therefore, in such a method, even if it 
improves endurance, there will be a limit in improvement in catalytic activity. 
[0005]0n the other hand, to JP, 1-168343, A, the method of preparation of acquiring a support 
perovskite type oxide catalyst is indicated by impregnating carriers, such as a honeycomb mold 
structure carrier, and calcinating the solution of the metallic compounds (nitrate) which are the 
preparation raw materials of a perovskite type oxide. However, in the method by being impregnated 
of such solution, although the degree of dispersion of a perovskite type oxide improves compared 
with the method of generally supporting the above-mentioned particle, it is hard to say that it 
is still more enough. In particular, by this method, the temperature (calcination temperature) 
for making a perovskite type oxide generate is usually as high as not less than 700 **, and it 
has also become a fault that the surface area of the perovskite type oxide which is generated on 
a carrier by sintering etc. for this reason falls. Therefore, in addition, the method by the 
method of being impregnated from such solution has also left the room for an improvement in 
respect of improvement in catalytic activity after all. 



[Translation done. ] 
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EFFECT OF THE INVENTION 



[Effect of the Invent ion] The solution which dissolves metal salt and/or the metal complex 
used as the formation raw material of a predetermined perovskite oxide in a specific 
organic system nonaqueous solvent called the mixed solvent which consists of alcohol with 
an ether bond and nitrogen content alcohol in the method of this invention is impregnated, 
Since the specific method of preparation (especially the support method) of carrying out a 
pyro lysis is used, Rather than the case where it prepares by the method of supporting the 
method of using conventional solution as impregnating liquid, and the particle obtained 
beforehand. A perovskite type oxide or a perovskite similar type oxide, i.e., a perovskite 
oxide, can be stably supported to a high dispersion state (high surface area) on the 
carrier of desired various kinds. According to the method of this invention, compared with 
what is depended on a conventional method Therefore, the reduction removal reaction of 
N0 x , The various presentations and the support perovskite oxide catalyst (catalyst which 

added other catalyst components, such as the precious metals and other oxides, further by 
the case) of description which show the catalyst performance (activity and endurance) 
outstanding to said various kinds of reactions including the oxidation removal of 
hydrocarbon can be acquired easily. 

[0065] That is, according to this invention, the method of manufacturing easily and cheaply 
various kinds of highly efficient support perovskite oxide catalysts which were excellent 
in catalytic activity, endurance, etc. as mentioned above can be provided. 



[Translation done. ] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invent ion] The purpose of this invention develops the 
method of supporting stably a perovskite type oxide or a perovskite similar type oxide, 
i.e., a perovskite oxide, to a high dispersion state (high surface area) on the carrier of 
desired versatility, For example, it is in providing the method of manufacturing easily 
and cheaply the various presentations and the highly efficient perovskite oxide carried 
catalyst of description which demonstrate outstanding catalytic activity, endurance, etc., 
to various kinds of catalytic reaction including exhaust gas purifying treatment 
reactions, such as a denitr if icat ion acid reaction and a complete oxidation reaction. 



[Translation done. ] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] A result of having inquired wholeheartedly this invention 
persons solving various problems in said conventional technology, and attaining said 
purpose, Metallic compounds (metal salt and/or metal complex) which are the preparation 
raw materials of a desired perovskite type oxide or a perovskite similar type oxide are 
dissolved in a mixed solvent which consists of a specific ingredient called a solvent 
which consists of alcohol with an ether bond, and nitrogen content alcohol, It impregnated 
with a suitable carrier (oxide stock carrier which has especially heat resistance), this 
was supported, and it found out that said purpose could be attained to satisfaction by a 
new method of making a predetermined perovskite oxide form on this carrier by carrying out 
a pyro lysis (calcination) at a suitable temperature for after an appropriate time, that 
is, it succeeding in fully carrying out formation support often [ dispersibi I ity ] and 
stably, and a desired perovskite type oxide of various kinds of presentations, and a 
perovskite similar type oxide on a carrier of predetermined various kinds, by using 
preparation art specific in this way, It became clear that various kinds of carried 
catalysts excellent in catalytic activity, endurance, etc. could be easily acquired by low 
cost. According to this method, various highly efficient support perovskite oxide stock 
catalysts which added further various kinds of catalyst components (for example, precious- 
metals particles, other oxide components, etc.) not only according to a catalyst but 
according to the purpose that only a perovskite oxide was supported can also be acquired 
easily. And various kinds of carried catalysts which were carried out in this way and 
manufactured receive various kinds of catalytic reaction, such as exhaust gas purifying 
treatment reactions, such as a denitr if icat ion reaction, CO, an oxidation (removal) 
reaction of hydrocarbon, oxidation dehydrogenat ion, and a hydrogenat ion reaction, for 
example, High activity and high endurance were shown compared with a catalyst prepared 
with a conventional method, and it also checked that it could use advantageously. 
[0008] This invention persons came to complete this invention mainly based on these 
knowledge and facts. 

[0009] Namely, a carrier is impregnated with this invention in a solution which dissolves 
metal salt and/or a metal complex which are the formation raw materials of a perovskite 
type or a perovskite similar type oxide at least in a solvent which consists of alcohol 
with an ether bond, and nitrogen content alcohol, A manufacturing method of a perovskite 
type carrying out a pyrolysis or a perovskite support similar type oxide carried catalyst 
is provided. 

[0010] In a method of this invention, as a kind of said perovskite type oxide and a 
perovskite similar type oxide (namely, perovskite oxide) which are made to form on a 
carrier, There is no restriction in particular and it can be aimed at various things, such 
as a publicly known thing, and these are chosen according to the purpose and can improve 
[ distribution ] one sort or two sorts or more formation support on various kinds of 
carriers, namely, a perovskite type oxide of a presentation of a request on a carrier — 
one sort — or two or more sorts may be formed and it may support — by carrying out. a 
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perovskite similar type oxide of a desired presentation — one sort — or two or more 
sorts may be formed and it may support — it may carry out, and one sort or two sorts or 
more of perovskite type oxides, one sort, or two sorts or more of perovskite similar type 
oxides may be formed and supported. Other catalyst components other than these perovskite 
oxide may be added or supported with one before and behind that of processes simultaneous 
like the after-mentioned. 

[0011] Said perovskite type oxide is a multiple oxide characterized by having the same 
structure (atomic arrangement) as a PEROBU skiing stone type or it which is represented 
with what is called chemical formula AB0 3 . On the other hand, said perovskite similar type 

oxide is what is classified or positioned, for example in what is called perovskite 
similar type oxides, such as Ba 2 Ti0 4 and La 2 Cu0 4 , Usually, it is a multiple oxide 

expressed with chemical formula A 2 B0 4 . However, neither of these are what is limited to 

that A and whose B are one-sort independent metallic elements, According to a kind, 
combination, etc. of metal, such as what either A or the B become from two or more sorts 
of metallic elements (or metal ion kind), and a thing which both A and B become from two 
or more sorts of metallic elements (or metal ion kind), Any may be sufficient although 
various things are known according to existence of a lattice defect, or its concentration. 

[0012] In this invention, as a kind of said perovskite type oxide or perovskite similar 
type oxide, there is no restriction in particular and one sort or two sorts or more can be 
chosen as a constituent of a catalyst according to the purpose etc. That is, although some 
perovskite type oxides and perovskite similar type oxides are [ various kinds of ] with 
existence, concentration, etc. of a metaled kind, its combination, a presentation, and a 
lattice defect, in this invention, you may also choose for what kind of thing. As metal 
which can serve as a constituent of this perovskite type oxide and a perovskite similar 
type oxide, When some are various and a typical thing is shown concretely, for example La, 
Co, Sr, Mn, Gr, nickel, aluminum, Ti, Ba, Ca, Fe, Bi, Pb, V, Ru, Cu, Y, In, Cd, Gd, Ga, 
germanium, Sm, Zr, Sn, Ce, Se, Te, W, Ta, Nb, B, Mg, Mo, etc. can be mentioned. 
[001 3] As an example of a kind of perovskite type oxide, LaCo0 3 , SrCo0 3 , and x and y with 

the bottom of La^ Sr CoO,, [express a rational number of 0-1, for example. It is the same 

as that of the following. La(Sr) Co0 3 [, such as], — here, metal in () means substitution 

metal, the following — the same . La(Sr) Mn0 3 , such as], LaMn0 3 , SrMn0 3 , La^S^MnOg, 

LaNi0 3 , SrNi0 3 , La(Sr) Ni0 3 , CaCo0 3 , La(Ca) Co0 3 , LaFe0 3 , La(Sr) Co(Fe) 0 3 , such as SrFe0 3 , 

La(Sr) Fe0 3 , and La 1 _ x Sr x Co 1 _ y Fe y 0 3 , La(Ba) Mn0 3 , La(Ca) Mn0 3 , LaCu0 3 , BaCe0 3 , BaTi0 3 , 

BaSn0 3 , CaV0 3 , CaRu0 3 , SrRu0 3 , Sr(Pt) Ru0 3 , SrCe0 3 , BaPb^Bi^, Things of various 

presentations, such as what a metal atom further of a different kind replaces by 
perovskite type oxides of further these various kinds, such as CaTi0 3 , CaZr0 3 , and CaTi^ 

aluminum 0 Q , can be mentioned. Also in these, a perovskite type oxide of an La system is 

used especially suitably. 

[0014]As an example of a kind of perovskite similar type oxide, x with the bottom of La 2 _ 

x Sr x Cr0 4 [expresses a rational number of 0-2, for example. It is the same as that of the 

following. La(Sr) Cr0 4 [, such as], — here, metal in () means substitution metal, the 

fo I lowing — the same . ], La(Sr) AI0 4 , La(Ba) Fe0 4 , La(Ba) AI0 4 , La 2 Cu0 4 , Ce(Ba) AI0 4 , La 

(Sr) Ga0 4 , etc. further, Things of various presentations, such as what a metal atom 

further of a different kind replaces by a perovskite similar type oxide of these various 

kinds, can be mentioned. Also in these, a perovskite similar type oxide of an La system is 
used especially suitably. 
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[0015] In this invention, are in charge of forming said perovskite type oxide or a 
perovskite similar type oxide on a carrier, and supporting it, It is important to use a 
specific support technique of a suitable carrier being impregnated and supporting a 
solution which dissolved predetermined metallic compounds (metal salt and/or metal 
complex) used as these formation raw materials in a solvent which consists of alcohol with 
said specific mixed solvent, i.e., an ether bond, and nitrogen content alcohol. 
[0016] In a method of this invention, various kinds of metal salt and/or metal complexes 
can be used as raw material metallic compounds used as a formation raw material of said 
perovskite type oxide or a perovskite similar type oxide. As a kind of this metal salt and 
metal complex, it is a metaled salt or a complex which can serve as a constituent of a 
perovskite type oxide, and if the dissolution to said solvent is possible, there is no 
restriction in particular and it is usable in anythings. That is, there is no restriction 
in particular also as a metaled kind about this salt or complex, and various kinds of 
metal of said illustration can be mentioned concrete, for example. If there is no 
restriction in particular also as a kind of a salt or complex and the typical thing is 
shown concretely, For example, inorganic system oxygen acid salts, such as a nitrate, 
carbonate, and sulfate, a hydrochloride, chloro metal acid, Various kinds of organic 
system salts, such as an organometal I ic complex, or complexes, such as carboxylate, such 
as various kinds of inorganic system salts, such as halogen ides, such as the salts, or 
complex salt, acetate, and an oxalate, and acety lacetonato, etc. can be mentioned. Also in 
these, acetate, a nitrate, etc. can be especially mentioned as an example of desirable 
salts, for example. 

[0017] If it is an organic compound which has at least one alcoholic hydroxyl group with at 
least one ether bond in a molecule as alcohol with said ether bond used as a solvent or 
its ingredient, there is no restriction in particular and there are various thing things, 
but. When the typical thing is shown concretely, for example 2-methoxyethanol , Cellosolve, 
such as 2-ethoxyethanol , and ethylene glucohol monoalkyl ether. 2- (2-butoxyethoxy) 
ethanol, 1-butoxy-2-propanol , Alkoxy alkanol, such as 1 , 3-d iethoxy- 2-propanol and 
methoxybenzy I alcohol. Po I yethy I ene-g I yco I monoalkyl ether, such as di ethylene-glycol 
monon-hexyl ether and heptaethy lene glycol mono- n-dodecy I ether. Cyclic ether system 
alcohols, such as furfuryl alcohol, tetrahydrofurf ury I alcohol, tetrahydropyranethanol , 
and 4-(2-hydroxyethy I) morphol ine, etc. can be mentioned. Also in these, 2-methoxyethanol, 

2- ethoxyethanol, etc. are used especially suitably. These can use one sort or two sorts or 
more as a solvent or its ingredient. 

[001 8] As said nitrogen content alcohol used as a solvent or its ingredient, if it has at 

least one alcoholic hydroxyl group with at least one nitrogen atom in a molecule, there is 

no restriction in particular and there are various thing things, but. When the typical 

thing is shown concretely, for example Di ethanol am ine, Tr i ethanol am ine, 

di isopropanolamine, 2-aminoethanol, 3-amino-1-propanol , 3-d i methyl ami no 1-propanol, N- 

methy I ethanol amine, 1 -ami no cyclopentane methanol, Alkanol amines or amino alcohol, such 

as 2-amino-2-methy 1-1, 3-propaned iol , Imino alcohols, such as a hydroxyd i ethyl iminodiacet ic 

acid, hydroxypyr idine, Hydroxyamide, such as annular amino alcohol, such as 

hydroxymethy Ipyr id ine, pyr idin-2-ethanol, and piper idine ethanol, and N- 

hydroxymethy I aery I amide, can be mentioned. Also in these, di ethanol am ine, tr i ethanol am ine, 

3- amino-1-propanol , etc. are used especially suitably. These can use one sort or two sorts 
or more as a solvent or its ingredient. 

[0019] Although what does not mix alcohol with said ether bond and said nitrogen content 
alcohol of each other can be used as said solvent in a method of this invention, Usually, 
a mixed solvent which mixes alcohol with said at least one sort of ether bonds and said at 
least one sort of nitrogen content alcohol is used suitably, calculating the total 
quantity of the former and the latter as 100 weight sections as the mixing ratio — the 
aforementioned rate — usually — 0.003- it is preferred to select in the range of 0.1 to 
70 weight section especially 90 weight section. Thus, more extensive (various) metal salt 
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and/or a metal complex can be dissolved to sufficient concentration by using a mixed 
solvent containing alcohol with an ether bond, and nitrogen content alcohol. Other 
ingredients other than alcohol which has said ether bond in a solvent or a solution to be 
used, or nitrogen content alcohol may be made to contain, and it can deal with raising 
solubility further etc. suitably by this, for example. 

[0020] Even if it sets pyro lysis (calcination) temperature after support as low temperature 
(for example, 350-700 **) comparatively, a perovskite oxide can be made to be able to 
generate easily, and it can support with a high dispersion state with sufficient 
stab i I ity. 

[0021] Other ingredients other than alcohol which has said ether bond in a solvent or a 
solution to be used if needed, or nitrogen content alcohol may be made to contain, For 
example, alkali, such as acid, such as acetic acid, and general amine, etc. can be added, 
and a method of dealing with raising the solubility of a raw material metallic component 
further etc. suitably can also be adopted suitably. 

[0022] In a method of this invention, predetermined raw material metallic compounds (said 
metal salt and/or metal complex) are dissolved in said mixed solvent, a solution for 
impregnating support is prepared, it impregnates with a predetermined carrier and this 
solution is supported. Although concentration of a raw material metallic-compounds 
ingredient in a solution in which it was made to dissolve here may be low, it is usually 
preferred to carry out in 0.001 mol/l. or more. In order to make the dissolution of raw 
material metallic compounds fully attain, it is preferred to select a presentation and a 
using rate of a mixed solvent so that per 1 mo I of metal of raw material metallic 
compounds in which it is made to dissolve, and nitrogen content alcohol may usually be 0.5 
or more molar quantity. When solubility is extremely low, alkali, such as acetic acid and 
amine, etc. may be suitably added to a solvent of raw material metallic compounds to be 
used, for example, and it may be made to dissolve in it. After the dissolution, a solvent 
is evaporated by heating a solution, it condenses, and a method which adjusts 
concentration is also adopted often suitably. In a solvent or a solution, suitably, water 
or moisture may be added and hydrolysis may be caused in that case. 

[0023] In a solution for said impregnating support, an improvement of catalyst performance 
to catalytic reaction made into the purpose other than said metallic component used as a 
formation raw material of a predetermined perovskite oxide, etc. are further taken into 
consideration if needed, an addition ingredient which turns into various kinds of catalyst 
components (assistant) being made to contain, and. For example, an oxide which carries out 
phase splitting to noble metal components, such as Pt, Pd, Au, Rh, Ag, and Ir, or an 
after-calcination perovskite oxide. A raw material etc. which generate (for example, Ce0 2 

and La 2 0 3 , Nd 2 0 3 , Mn-oxide, Cu oxide, Co oxide, iron oxide, Zr0 2 , and aluminum 2 0 3 , Si0 2 , 

etc.) may be made to contain. These addition ingredients may be used making it dissolve in 
said solvent, and they may be used without making it dissolve depending on the case. 
[0024] In preparing said impregnating liquid, an order of mixing of each ingredient, such 
as each solvent component and a metallic component, does not have restriction in 
part icu I ar. 

[0025] Although there is no restriction in particular and various things can be used as 
said carrier according to the purpose, a carrier of oxide stock in which using what has 
heat resistance sufficient at the time of a pyro lysis (calcination) usually at least has 
heat resistance often and generally is used suitably. 

[0026] Although some are various as such a carrier, If the typical thing is shown, heat- 
resistant ceramics, such as cordierite and mullite, alumina, silica, a silica alumina, a 
titania, a silica titania, silica magnesia, alumina-magnesia, alumina boria, magnesia, 
zeolite, etc. can be illustrated, for example. 

[0027] There is no restriction in particular also as shape of a carrier, for example, a 
pellet type, the shape of a bead, ring shape, powder, granularity, a sheet shaped, 
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fibrous, etc. can be used from the first as various shape, such as monolith structures, 
such as cross state and honeycomb shape, or a thing of structure. Compound carriers, such 
as what coated ceramic system structure carriers (monolith etc.), such as cordierite and 
mullite, etc. with catalyst support ingredients, such as alumina and a titania, for 
example, etc. are used suitably. 

[0028] Genera I I y, since it changes with a kind and other conditions of the target catalytic 
reaction, whether a carrier of what kind of kind and shape becomes suitable should just 
select according to the purpose suitably. 

[0029] As a technique with which a carrier is impregnated, said solution for impregnating 
support, The impregnating method which restriction in particular does not have and is used 

in fields, such as catalyst preparation, from the former. (For example, the impregnating 
method by the heating impregnating method, dip coating, a dipping method, the evaporating 
method, vacuum impregnation, a freeze-dry method, spray method, spin coat system, or a 
wash coat method, etc.) etc. — various impregnating methods are applicable. However, in a 
method of this invention, since it is impregnated, a nonaqueous solution is performed in 
consideration of this point. 

[0030]After supporting a metallic component with which a predetermined carrier is 
impregnated in said predetermined solution and which serves as a precursor of said 
perovskite oxide at least in a method of this invention, Perform a pyro lysis, a metallic 
component (raw material metallic compounds or its derivative) is made to convert into a 
predetermined perovskite oxide on this carrier, and a desired perovskite oxide acquires at 
least a carried catalyst supported with sufficient d i spers ib i I i ty. It dries above 100 ** 
and 300-1500 ** of this pyro lysis is usually preferably attained by calcinating at 
temperature of 350-850 **. In that case, if calcination temperature is not much low like 
less than 300 **, a desired perovskite oxide may be unable to be formed, or it may have a 
long time in formation. On the other hand, if it calcinates at an elevated temperature not 
much, a reaction of a support ingredient and a carrier which is not preferred will occur, 
or it is easy to cause a fall of surface area by sintering, etc. In order to avoid such 
sintering as much as possible, calcinating at low temperature is also suitably adopted, 
for example rather than about 350-700 **. 

[0031] Desiccation may be performed by the usual stoving, and it is good by desiccation by 
a hot wind, desiccation by decompression, etc., and good by any methods. A drying process 
can also be skipped depending on the case. 

[0032] Said calcination is usually performed under air or oxygen containing gas atmosphere. 
Although suitable firing time changes with temperature etc., it is usually about 0.1 to 
100 hours. 

[0033] Var ious kinds of support perovskite oxide catalysts with which a desired perovskite 
oxide is stably supported with sufficient dispersibi I ity at least on a predetermined 
carrier as mentioned above can be acquired efficiently. As described above, addition 
ingredients other than a perovskite oxide, such as other catalyst components, can make 
this carried catalyst a thing of various presentations by which support content is carried 
out. addition of such (assistant) a catalyst component etc. is not limited to a method of 
adding from said impregnating support solution, and can be added in arbitrary preparation 
stages. For example, before impregnating with said predetermined impregnation solution, it 
may add by support etc. to a carrier, and support addition may be carried out after this 
being impregnated, and it may add and support after said desiccation or calcination. 
Support of these additives can be suitably performed by a method of being impregnated from 
usual solution etc., etc. 

[0034] A support perovskite oxide catalyst of suitable various presentations for various 
kinds of catalytic reaction made into the purpose as mentioned above can be manufactured 
easi ly. 

[0035] Thus, although various kinds of support perovskite oxide catalysts manufactured by a 
method of this invention can be used for various catalytic reaction, such as oxidation 
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reaction and a reduction reaction, It is [ in / purification of waste gas, such as motor 
exhaust and a boiler, etc. / especially for example, ] an important denitr if icat ion 
reaction (a reduction removal reaction of N0 x : in this case) especially. What is various 

as a reducing agent, for example, ammonia, urea, CO, organic matters, such as hydrocarbon, 
or these mixtures can be used. CO and hydrocarbon (for example, saturated hydrocarbon, 
such as methane, ethane, and propane,.) Unsaturated hydrocarbon, such as ethylene, 
acetylene, propylene, and a butene, benzene, An oxygenated organic compound, such as 
aromatic hydrocarbon, such as toluene and xylene. (For example, aldehyde, alcohols, 
carboxyl ic acid, ether, etc.), Sulphur-containing compounds (for example, mercaptans and 
thiophenes etc.), a nitrogen-containing compound. (For example, amines, ammonia, etc.) 
etc. — hydrogenat ion reactions, such as oxidation dehydrogenat i on [, such as hydrocarbon 
(especially saturated hydrocarbon) ], such as complete oxidation processing and partial 
oxidation reaction, unsaturated hydrocarbon, and aromatic hydrocarbon, saturated 
hydrocarbon, and unsaturated hydrocarbon. It can use suitably to various kinds of 
important reactions, such as hydrocracking reactions, such as aromatic hydrocarbon. 



[Trans I at ion done. ] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Although the example of this invention and its comparative example are shown 
below and these explain this invention to it still more concretely, this invention is not 
limited to these examples. 

[0037] After dissolving acetic acid lantern hydrate (7.9 % of the weight of water content) 
35 weight section in the mixed solvent of example 1 [catalyst preparation] 2- 
methoxyethanol 600 weight section and diethanolamine 330 weight section, cobaltous acetate 
4 hydrate 25 weight section was dissolved, it stirred well, and the impregnation solution 
was prepared. 

[0038] Impregnate the honeycomb shape shaping carrier made from cordierite with this 
impregnation solution, and after that, at 150 **, dry for 5 hours and it ranks second, The 
carried catalyst (catalyst 1) of the request which carries out air calcination at 600 ** 
for 2 hours and by which formation support of the LaCo0 3 perovskite type oxide was carried 

out at 0. 15g/cc of support rate on the field of this honeycomb carrier was acquired. 
[0039] Format ion of the LaCo0 3 perovskite type oxide pulverized this a part of catalyst, 

and checked it by carrying out X diffraction measurement of this. 

[0040] [Catalytic activity evaluation] Next, toluene was oxidized on condition of the 
following (complete oxidation reaction to C0 2 and H 2 0) , the inversion rate of toluene at 

each temperature was measured, using as a catalyst the catalyst 1 acquired above, and the 
activity and performance of this catalyst were evaluated. Since a preliminary reaction is 
performed at 600 ** for 2 hours and catalytic activity was stabilized first, this activity 
examination was done by raising reaction temperature from low temperature gradually to an 
elevated temperature. Thus, the inversion rate of toluene at each measured predetermined 
reaction temperature is shown in Table 1. 

[0041] react ion condition: — reaction method: — ordinary pressure flow method distributed 
gas presentation: — toluene 500ppm — 21% of; oxygen; nitrogen balance space-velocity 

(GHSV) : — 50, 000h" 1 reaction temperature: — 200-350**;, however a preliminary reaction - 
- 600 ** (2h) 

[0042] After dissolving acetic acid lantern hydrate (7.9 % of the weight of water content) 
35 weight section in the mixed solvent of example 2 [catalyst preparation] 2-ethoxyethanol 
700 weight section and tr iethanolamine 150 weight section, cobaltous acetate 4 hydrate 25 
weight section was dissolved, it stirred well, and the impregnation solution was prepared. 

[0043] Impregnate the honeycomb shape shaping carrier made from cordierite with this 
impregnation solution, and after that, at 150 **, dry for 5 hours and it ranks second, The 
carried catalyst (catalyst 2) of the request which carries out air calcination at 550 ** 
for 2 hours and by which formation support of the LaCo0 3 perovskite type oxide was carried 

out at 0. 14g/cc of support rate on the field of this honeycomb carrier was acquired. 
[0044] Format ion of the LaCo0 3 perovskite type oxide pulverized this a part of catalyst, 
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and checked it by carrying out X diffraction measurement of this. 

[0045] [Cata I yt i c activity evaluation] Next, the reduction reaction by ammonia of NO was 
performed on the following conditions, the inversion rate of NO at each temperature was 
measured, using as a catalyst the catalyst 2 acquired above, and the activity and 
performance of this catalyst were evaluated. Since a preliminary reaction is performed at 
600 ** for 2 hours and catalytic activity was stabilized first, this activity examination 
was done by raising reaction temperature from low temperature gradually to an elevated 
temperature. Thus, the inversion rate of NO at each measured predetermined reaction 
temperature is shown in Table 2. 

[0046] react ion condition: — reaction method: — ordinary pressure flow method distributed 
gas presentation: — NO. 200ppm;S0 2 100 — 10% of ppm;NH 3 200ppm; oxygen ;H 2 0 5%; nitrogen 

balance space-velocity (GHSV) : — 30, 000h _1 reaction temperature: — 300-400**;, however a 
preliminary reaction — 600 ** (2h) 

[0047] Example 3 [catalyst preparation] acetic acid lantern hydrate (7.9 % of the weight of 
water content) 35 weight section, It dissolved in the mixed solvent of 2-methoxyethanol 
880 weight section and tr iethanolamine 340 weight section which prepared independently 
cobaltous acetate 4 hydrate 25 weight section and strontium acetate 22 weight section, 
respectively, and each solution was prepared. Next, the solution of each above was taken 
so that it might be set to mole-ratio La:Sr :Co=4: 1 :5, these were mixed, and it was 
considered as the impregnation solution. 

[0048] Impregnate the honeycomb shape shaping carrier made from cordierite with this 
impregnation solution, and after that, at 150 **, dry for 5 hours and it ranks second, The 
carried catalyst (catalyst 3) of the request which carries out air calcination at 600 ** 
for 2 hours and by which formation support of the La Q 8 Sr Q 2 Co0 3 perovskite type oxide was 

carried out at 0. 14g/cc of support rate on the field of this honeycomb carrier was 
acqui red. 

[0049] Format ion of the La Q Q Sr 0 2 Co0 3 perovskite type oxide pulverized this a part of 

catalyst, and checked it by carrying out X diffraction measurement of this. 
[0050] [Cata lyt ic activity evaluation] The reduction reaction by ammonia of NO was 
performed on the same method and conditions as Example 2, using as a catalyst the catalyst 
3 acquired above, and the activity was evaluated. This result is shown in Table 2. 
[0051] After dissolving acetic acid lantern hydrate (7.9 % of the weight of water content) 
35 weight section in the mixed solvent of example 4 [catalyst preparation] 2- 
methoxyethanol 600 weight section and d iethanolamine 330 weight section, cupr ic-acetate 
anhydrate 9 weight section was dissolved, it stirred well, and the impregnation solution 
was prepared. 

[0052] Impregnate the gamma-alumina carrier of a pellet type with this impregnation 
solution, and after that, at 150 **, dry for 5 hours and it ranks second, The carried 
catalyst (catalyst 4) of the request which carries out air calcination at 550 ** for 2 
hours and by which formation support of the La 2 Cu0 4 perovskite similar type oxide was 

carried out at 0. 15g/cc of support rate on the field of the gamma-alumina carrier of this 
pellet type was acquired. 

[0053] Format ion of the La 2 Cu0 4 perovskite similar type oxide pulverized this a part of 

catalyst, and checked it by carrying out X diffraction measurement of this. 
[0054] [Catalytic activity evaluation] Toluene was oxidized on the same method and 
conditions as Example 1, using as a catalyst the catalyst 4 acquired above, and the 
activity was evaluated. This result is shown in Table 1. 

[0055]Comparat i ve example 1 [catalyst preparation] lanthanum nitrate 6 hydrate 88 weight 
section and cobalt nitrate 6 hydrate 50 weight section were dissolved in pure water 500 
weight section. It added in this solution gradually, stirring the solution which dissolved 
sodium hydroxide 61 weight section in pure water 500 weight section, and it was made to 
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generate precipitate. After filtration having recovered this precipitate and rinsing it, 
at 150 **, it dried for 5 hours, it ranked second, air calcination was carried out at 700 
**, and the powdered LaCo0 3 perovskite type oxide was obtained. 

[0056] Next, gamma-alumina 100 powdered weight section and pure water 100 weight section 
are added to this LaCo0 3 perovskite type oxide powder 10 weight section, After carrying 

out moisture control of the mixture obtained by mixing for 10 hours with the ball mill 
suitably, it was supported by the W0SHU coat method to the honeycomb shape shaping carrier 
made from cordierite (coating). Then, at 150 **, it dried for 5 hours, it ranked second, 
air calcination was carried out at 800 ** for 3 hours, and the solid content which 
consists of a LaCo0 3 perovskite type oxide and alumina on the field of this honeycomb 

carrier acquired the carried catalyst (catalyst R1) as a comparative example supported 
with the support rate which is 0. 18g/cc. 

[0057] [Catalytic activity evaluation] Toluene was oxidized on the same method and 
conditions as Example 1, using as a catalyst the catalyst R1 acquired above, and the 
activity was evaluated. This result is shown in Table 1. 

[0058]Comparat i ve example 2 [catalyst preparation] lanthanum nitrate 6 hydrate 89 weight 
section and manganese nitrate 4 hydrate 35 weight section were dissolved in pure water 500 
weight section. It added in this solution gradually, stirring the solution which dissolved 
sodium hydroxide 61 weight section in pure water 500 weight section, and it was made to 
generate precipitate. After filtration having recovered this precipitate and rinsing it, 
at 150 **, it dried for 5 hours, it ranked second, air calcination was carried out at 700 
**, and the powdered LaMn0 3 perovskite type oxide was obtained. 

[0059] Next, gamma-alumina 100 powdered weight section and pure water 100 weight section 
are added to this LaMn0 3 perovskite type oxide powder 10 weight section, After carrying 

out moisture control of the mixture obtained by mixing for 10 hours with the ball mill 
suitably, it was supported by the W0SHU coat method to the honeycomb shape shaping carrier 
made from cordierite (coating). Then, at 150 **, it dried for 5 hours, it ranked second, 
air calcination was carried out at 800 ** for 3 hours, and the solid content which 
consists of a LaMn0 3 perovskite type oxide and alumina on the field of this honeycomb 

carrier acquired the carried catalyst (catalyst R2) as a comparative example supported 
with the support rate which is 0. 10g/cc. 

[0060] [Cata I yt i c activity evaluation] The reduction reaction by ammonia of NO was 
performed on the same method and conditions as Example 2, using as a catalyst the catalyst 
R2 acquired above, and the activity was evaluated. This result is shown in Table 2. 
[0061] 
[Table 1] 





mm/% 


200 °C 


250 TC 


300 1C 


350 -C 


msmi 




82.0 


98.2 


100 


100 






80.2 


97.8 


100 


100 






71.8 


89.0 


97.8 


100 



[0062] 
[Table 2] 
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300 °C 


350 *C 


400 °C 


mm 2 




81.1 


92.3 


63.0 


mm* 


muz 


87.3 


93.8 


94.5 


imw2 




71.0 


85.6 


78.8 



[0063] Even if it changes the kind of carrier, and the kind of perovskite oxide so that 
clearly also from the result shown in Table 1 and 2, The direction of the support 
perovskite type oxide catalyst and support perovskite similar type oxide which were 
prepared by the method (how to use the support method of supporting the solution of said 
specific organic system mixed solvent as impregnating liquid) of this invention, The 
catalyst prepared by the method of supporting the method of using conventional solution as 
impregnating liquid and the particle obtained beforehand shows having the catalyst 
performance outstanding to oxidation reaction or a reduction reaction. This twists various 
kinds of perovskite oxides of a request on various kinds of carriers for formation support 
to be more effectively carried out to a high dispersion state (high surface area), when it 
prepares by the method of this invention. 

Therefore, the catalyst performance superior to what is similarly depended on a 
conventional method to other various catalytic reaction (above) other than the reaction 
shown in the above-mentioned example is demonstrated. 

It also checked that the performances (activity, endurance, etc.) various kinds of 
catalysts which added other catalyst components, such as the precious metals, by support 
etc. further actually excelled [ performances ] in various kinds of support perovskite 
oxide catalysts or this which was obtained by the method of this invention also to various 
kinds of reactions described above other than the above-mentioned reaction were shown. 



[Translation done. ] 
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